INTRODUCTION 5 4
Dengue disease is the most prevalent mosquito-borne viral infection in tropical and 5 5 1 3 2 Table S1 ). Initially, study areas are delineated per city which represents at least one per city. However, some cities comprised of either a large or small land sized area, thus designating 1 3 4 more study areas. For example, the largest city, Quezon City, in the region was divided into 1 3 5 5 study areas based on its district boundaries. In order to standardize the land size covered 1 3 6 by each study area, we merged two small neighboring cities, San Juan and Mandaluyong. The map layer of the administrative city boundaries of Metropolitan Manila was 1 3 8 obtained from the Philippine Geographic Information System (GIS) Data Clearinghouse 1 3 9 for further analysis [28] . per study area ranged from 2 -14 with an average of 6 households and a total of 134 1 4 3 households. The maximum distance among households within study areas ranged from 1.39 1 4 4 km to 6.17 km. Since the households are widely dispersed within each study area, we among study areas (midpoints) ranged from 2.85 -39.66 km. inaccurate estimate of differentiation among populations when compared to adult samples 1 5 7 [31, 32] . As such, this study targets adult Ae. aegypti samples than conventional egg, or 1 5 8 larval samples to prevent collecting mosquito full siblings. From a collection period of May 1 5 9 2014 until January 2015, a total of 526 adult Ae. aegypti were collected and ranging from 1 6 0 12 to 42 individuals per study area (Table S1 ). The total genomic DNA of individual mosquito sample was extracted using the genotyping and grouped them accordingly into four sets for multiplex PCR (Table S2 ). 3% agarose gels stained with Midori Green (Nippon Genetics) and visualized under UV Prior to fragment size analyses, multiplex PCR products were diluted in 1/15 water and Supplementary Table S1 . The exact Hardy-Weinberg equilibrium (HWE) test and estimations of the Linkage 1 9 0 disequilibrium (LD) among all pairs of loci were conducted using GENEPOP v4.2.1 1 9 1 [36, 37] . Significance levels for multiple testing were corrected using the Bonferroni procedure. The number of alleles, allelic richness and private alleles were calculated using The number of genetic clusters (K) was inferred using the Bayesian approach in the value was allowed to vary, and independent allele frequencies was set at lambda equals to Bootstrap replications. Results of the permutation were considered significant at the 5% 2 1 9 level. In this analysis, a correlogram was produced with 45 distance classes at 1km interval. Both analyses yielded a correlation coefficient of the two data matrices ranging from -1 to 2 2 1 +1, with a test for a significant relationship by random permutation. All analyses were 2 2 2 performed using GenAlEx version 6.3 [40]. In order to calculate the dengue incidence of each study area, reported dengue cases acquired from the Philippine Statistics Authority agency (www.psa.gov.ph). Calculation of 2 2 8 dengue incidence was performed by dividing the number of cases to the total population 2 2 9 size for a given year multiplied by a factor of 1,000. Pearson's correlation coefficient was 2 3 0 calculated based from the computed dengue incidence and the selected population genetic We observed a total of 113 alleles across 11 microsatellite loci in 21 study areas 2 3 7 from Metropolitan Manila (Table S3 ). The number of alleles per loci ranged from 3 (F06) 2 3 8 to 19 (B07) with an average of 10.25 alleles per loci, suggesting that the chosen 2 3 9 microsatellites markers are highly polymorphic (Table S4 ). Null alleles were present in 4 2 4 0 loci (M313, AC4, AG7 and H08) and the null allele frequency ranges from 0.00 -0.33 in 2 4 1 all loci (Table S5 ). For the 231 tests of HWE of each locus per study area, 91 tests showed 2 4 2 statistically significant deviation (p < 0.05) where 72 of these significant deviations 2 4 3 indicated He > Ho, suggesting heterozygosity deficits (Table S3 ). The LD test showed a Table 2 shows the summary of the genetic diversity per study area. The mean 2 4 6 number of different alleles for all study areas ranged from 3.82 (TGG) to 6.36 (QZC-3) 2 4 7 while the mean number of effective alleles for all study areas showed to be 2.74 (QZC-1) to 2 4 8 3.51 (LSP-2). On the other hand, the mean allelic richness ranged from 3.24 (QZC-1) to 2 4 9 3.85 (MRK) for all study areas while the proportion of private alleles ranged from 0.02 2 5 0 (LSP-2) to 0.23 (PSY). Overall, all study areas except for one (MKT) did not conform to The overall F ST was estimated to be 0.016 and pairwise F ST values between study 2 5 9
areas ranged from -0.002 -0.054 (Table S6 ). With this, significant genetic differentiation similar study areas ( Figure 2 ). Further analysis showed that the optimal number of cluster 2 6 5 groups is 6 where 4 indicated groups of genetically similar study areas. It is shown that 2 6 6
highly genetic-similar study areas are proximal to each other. This is exemplified by genetically similar. There are also neighboring study areas that are genetically similar such 2 6 9 as in genetic groups 3 (VAL, CAL-S), 1 (QZC-2 and QZC-4) and 4 (PSG-MRK). Mantel test between the pairwise genetic (F ST ) and geographic distances of all study 2 7 3 areas showed very low and non-significant correlation (R 2 = 0.01, p=0.172), indicating no based on the spatial autocorrelation analysis ( Figure S1 ). This suggests the limited dispersal STRUCTURE analysis found that the most likely number of genetically 2 7 8 differentiated groups is K = 5 ( Figure S2) . Figure 3 shows the distribution and proportion Correlation between Population Genetic indices and Dengue incidence 2 9 5
Five genetic indices were used to correlate with dengue incidence. It revealed that 2 9 6 allelic richness (r = 0.30) and Fis (r = 0.52) showed a positive correlation to dengue 2 9 7
incidence. Among these indices, it was only Fis that showed statistical significance ( among collection sites of 30 km [14] . Cities in Southeast Asian countries also showed low 3 1 0 levels of genetic differentiation from 0.026 -0.032 with a spatial scale of 5 -50 km [11] . among study areas. This is corroborated with the high gene flow estimates and the lack of a 3 1 6 detected signal of isolation by distance observed in the study. Our constructed dendrogram showed that genetically similar Ae. aegypti mosquito that the dispersal of Ae. aegypti is limited which is also supported by our spatial 3 2 3 autocorrelation analysis. We can only infer such limited dispersal could be attributed by only be accessed by one major highway while majority of the total land size of eastern cities (MRK, PSG and TGG) are completely separated by a major highway and a river (e.g.
2 8
Marikina River). Therefore, access to these southern or eastern cities, may be difficult since 3 2 9 a few roads, highways, or bridges connect it from the rest of the region. For this reason, it 3 3 0
can potentially limit (but not isolate) the continuous migration and genetic exchange of What is also notable is that genetically-similar groups can extend in long distances differentiation but with substantial number of inferred genetic clusters (K = 3-9). The Changes in the genetic structure of Aedes aegypti (Diptera: Culicidae) populations in 5 0 5
Queensland, Australia, across two seasons: implications for potential mosquito releases. Table S6 . Genetic differentiation using F ST (below diagonal) and Gene flow (Nm) (above 
